Objective: Describe patterns of palliative care service consultation among a sample of ICU patients at high risk of dying. Background: Patients receiving mechanical ventilation (MV) face threats to comfort, social connectedness and dignity due to pain, heavy sedation and physical restraint. Palliative care consultation services may mitigate poor outcomes. Methods: From a dataset of 1440 ICU patients with !2 days of MV and !12 h of sustained wakefulness, we identified those at high risk of dying and/or who died and assessed patterns of sub-specialty palliative care consultation. Results: About half (773/1440 [54%]) were at high risk of dying or died, 73 (9.4%) of whom received palliative care consultation. On average, referral occurred after 62% of the ICU stay had elapsed. Primary reason for consult was clarification of goals of care (52/73 [72.2%]). Conclusions: Among MV ICU patients at high risk of dying, palliative care service consultation occurs late and infrequently, suggesting a role for earlier palliative care.
Introduction
Patients in the intensive care unit (ICU), especially those receiving mechanical ventilation (MV), face multiple threats to their comfort, 1e6 their dignity, 7, 8 and their ability to interact with and experience the presence of loved ones. 9, 10 ICU patients who require MV > 48 h are at high risk of mortality, 11 and the longer the duration of MV required, the greater the risk of in-hospital and one year mortality. 12 Given that approximately 20% of US patients die having received ICU services, and the ICU remains the most common hospital setting wherein death occurs, 13 the quality of dying is reflected in the extent to which patient comfort, dignity and social connectedness are impacted by ICU care practices. 14, 15 Palliative care is a sub-specialty and an interdisciplinary approach to care that is focused on pain and symptom management; psychological and spiritual support; elicitation of patient values and preferences; communication about prognosis and treatment options; and alignment of treatment with goals of care for seriously-ill patients and their families. 16, 17 The use of palliative care consultation services has been shown to improve patient outcomes related to quality of dying. 18, 19 However, there is considerable variability in the types of services available 20 as well as the timing, duration and mode of palliative care service delivery among ICU patients and across ICU units.
Provision of palliative care is recommended for all ICU patients, 21, 22 and is particularly applicable for patients who are at high risk of dying, as they and their families are highly likely to have unmet palliative care needs. 23 Over the last 10 years there has been a steady increase in the establishment of sub-specialty palliative care programs and the availability of palliative care services to hospitalized patients. 24 However, it is unclear if these services are reaching those patients and families with unmet palliative care needs. Most studies of palliative care consultation are limited to a single patient population, such as those with heart failure or metastatic disease. 25 The current study provided the unique opportunity to explore patterns of palliative care consultation in a large sample of patients from six specialty ICUs, who were at high risk of dying and/or who died.
Methods

Overview
This expanded secondary analysis used a retrospective cohort design to study patients with !2 days of MV and !12 h of sustained wakefulness admitted to six specialty ICUs within two tertiary-care sites from August, 2009 through July, 2011. The original sample and most outcome measures were drawn from a parent study testing the effectiveness of a unit-level multi-component communication intervention (see Parent Study, below). For the current study, we identified the sub-sample of patients who may have been dying (see Sample, below) and abstracted additional information regarding palliative care consultation from electronic medical records (EMR) of study subjects. The University of Pittsburgh IRB reviewed and approved the study.
Parent study and setting
The parent study collected outcome data on multiple measures of patient-centered care quality for a sample of 1440 randomly selected patients with !2 consecutive calendar days of MV and !12 h of sustained wakefulness (during MV) from six ICUs (transplant, neuro-trauma, neurological, general trauma, cardiovascular and general medical) in two tertiary care hospitals belonging to a single health system located in the Mid-Atlantic region. Sustained wakefulness was defined by nursing documentation of being alert, arousable, anxious, or awake and/or one of the following: a best motor response score of 6 (obeys verbal commands) on the Glasgow Coma Scale; a score of 1e3 on the Modified Ramsay Scale, a score of !3 on the Riker Sedation Agitation Scale; or nursing documentation of communication with clinicians using head nods, gestures, or other non-vocal methods. The rationale for restricting the sample to !2 days of MV and !12 h of sustained wakefulness while receiving MV during the ICU stay was to identify patients who could potentially benefit from the intervention, which provided bedside nurses with education, tools and hands-on troubleshooting related to communication with MV ICU patients. Details of the study design, methods and results of the parent study have been reported by Happ et al. 26 The parent study dataset included demographic and clinical characteristics as well as daily measures of pain, heavy sedation, and restraint use for the ICU stay, up to 28 days, and the incidence of ICU-acquired pressure ulcer over the ICU stay. Data on eligibility, demographic and clinical characteristics, and outcome measures were collected from the electronic health record by trained abstractors. A full description of the development and testing of the data collection tool and procedures was reported by Seaman et al. 27 
Sample
Prior studies have used severity of illness scoring (APACHE II 28 ) to identify ICU patients at high risk of dying. Similarly, we identified the patients at high risk dying using their APACHE III score, 29 selecting a threshold score of !63. APACHE III scores range from 0 to 180, with higher values representing a higher risk of not surviving the ICU stay. Our threshold of !63 corresponds to a 24.7% predicted mortality, a similar value to that used by other studies of patients at high risk of dying. The rationale for including patients at high risk for dying who did not, in retrospect, actually die, was to address the clinical uncertainty associated with identifying patients who may be dying. 30 We also included patients whose admission APACHE was <63 but who died during the ICU, as they also experienced ICU care (such as mechanical ventilation) that is potentially burdensome.
In a prior study of this cohort of patients at high risk of dying and/or who died, 31 we showed a high prevalence of poor outcomes on measures of patient-centered care quality. The prior study was based on a theoretical framework adapted from Emanuel and Emanuel 32 that considers the impact of patient characteristics and care system factors on modifiable dimensions of the patient experience (e.g., physical and psychological symptoms, social interactions) to produce care outcomes germane to those at high risk of dying ( Fig. 1 ). The care outcomes of interest to the study included pain relief, social connectedness, and dignity. Pain relief was measured by evaluating the frequency and intensity of pain as it is captured in the ongoing pain assessments documented in the EMR. Additionally, the occurrence of ICU acquired pressure ulcers, a source of ongoing pain and discomfort, 5 was evaluated to capture an additional source for potential unrelieved pain. Social connectedness is dependent on a patient's capacity to engage in social interactions, and derive comfort from the presence of others. Time spent under heavy sedation, a factor limiting social connectedness, reflects the degree to which social connectedness limited. Dignity has been defined as having self-esteem, respect, well-being, and pride. 33e35 It is a self-defined concept and is dependent upon how one believes he or she is perceived (and treated) by others. Any care modality which decreases an individual's sense of self-esteem and pride and conveys that he or she is not respected, serves to erode dignity. The psychological effects of being restrained are overwhelmingly negative, and the practice of restraint use has a profound effect on patients' dignity. 7, 8, 36 Time spent in physical restraint reveals the extent to which dignity was threatened.
Patients in this group of those at high risk of dying and/or who died experienced on average: 40% of days with some unrelieved pain; a mean highest daily pain score of 6.8 (1e10); 40.8% of days in restraint; and 35% of the ICU stay in a state of heavy sedation. In addition, 12.3% developed a pressure ulcer, Stage II or greater, during their ICU stay. These outcomes are directly reflective of their quality of dying and demonstrate a need for palliative care services for this group.
Palliative care consultation data collection
Both hospital sites had a palliative care service available for consultation; however, the composition and the model of service delivery differed. Hospital A had a well-established, physician-led program consisting of palliative care physicians, nurse practitioners (NPs), social workers, and a psychologist. Spiritual care was provided via the hospital pastoral care staff, who coordinated with the palliative care service team. Consultation was obtained via a formal medical order entered into the EMR. While any clinician could suggest a palliative care consultation, a medical order was necessary to obtain one. The palliative care service at Hospital B, during the study interval, was primarily nurse-led and consisted of nurses with specialized training in delivery of palliative care services, some of whom had advanced nursing degrees. The palliative care nurses coordinated with hospital social workers and pastoral care staff, but did not have dedicated social workers or psychologists on the team. Referrals to the palliative care service were made by physicians as well as other staff. Per hospital protocol, a formal medical order was required; however, the order was often entered into the EMR after the first consultation visit was made. The difference in the respective palliative care programs was due to the fact that Hospital B had recently merged with the health system; available services were historically different based on differing missions and leadership prior to the merger.
We abstracted data on palliative care consultation for our sample via EMR review. We determined if the patient had received a palliative care consultation using a review of medical orders and palliative care service consultation notes. Once we determined the patient had a palliative care consultation, we collected information regarding the referring physician; timing and duration of the consultation services within the ICU stay; and the palliative care team members who provided services (physician, nurse, social worker, and pastoral care). In terms of evaluating social work and pastoral care visits among palliative care service recipients at hospital B (where there were not dedicated palliative care team social workers or pastoral care providers), we counted visits by a social worker or pastoral care provider as palliative care servicerelated if the provider's note included discussion with palliative care service nurse, attendance at family meetings convened by the palliative care service nurse, or discussion with the patient/family about end-of-life concerns or issues.
A trained student research assistant, along with the investigator (JBS) abstracted the data from the EMR. To evaluate the reliability of data collected, 10% of cases were co-abstracted for reliability of palliative care consult identification, and all cases with an identified palliative care service consultation were dually abstracted by the research assistant and the investigator. Analysis of inter-rater reliability (IRR) showed 98.6% agreement on palliative care consultation identification.
Analysis
We conducted data analysis using IBM Ò SPSS Ò Statistics (version 22.0, IBM, Inc., Armonk, NY), and set the level of significance at p < .05. We used descriptive and group comparative analyses to evaluate demographic and clinical characteristics of the sample and compare palliative care recipients and non-recipients. We used descriptive statistics to summarize characteristics of the palliative care consultation (reason(s) for consult, referring physician specialty/role, timing and duration of consultation, and palliative care provider roles).
Results
Prevalence and patterns of palliative care consultation
About half (773/1440 [52%]) of the patients from the parent sample were at high risk of dying and/or did not survive the hospitalization. Of those 773 patients, 721 had an admission APACHE III score !63 (178 of whom died) and 52 did not survive hospitalization although they had an admission APACHE III score <63. Of these 773 patients, 73 (9.4%) received a palliative care consultation during the ICU stay. Older age and longer ICU stay were associated with higher likelihood of palliative care consultation services among sample patients (t ¼ À4.95, p < .001 and t ¼ À2.48, p ¼ .013, respectively). Not surprisingly, palliative care consultation was more frequent for those who actually died (33/230) than those who survived the hospitalization (14.2% vs. 7.2%, p ¼ .001). No differences in ICU unit, gender, race or admitting severity of illness score were observed between palliative care consultation recipients and non-recipients. Demographic and clinical characteristics of palliative care consultation recipients and non-recipients in our sample are summarized in Table 1 . The most frequent reason listed for palliative care consultation was clarification of goals of care (71%), followed by hospice evaluation/discharge planning (27.9%) and pain/symptom management (17.9%). The referring physician was usually the attending (57.5%). The specialty or service of the referring physician was most commonly Critical Care Medicine (41%). A complete listing of reasons for consultation and referring physician specialty and role is provided in Table 2 .
In terms of timing and duration of the palliative care consultation among the cohort of non-survivors and those at high risk of dying, we found that patients were in the ICU for an average of nearly 9 days (62% of the total ICU stay) before receiving a palliative care consultation; and the mean duration of services was 4.6 days. Of the 73 patients receiving palliative care services, 13 (18%) had services initiated the day prior to death or discharge/transfer from ICU and 16 (21.9%) began receiving services on the day of death or discharge/transfer from the ICU. Complete statistics on timing and duration of palliative care consultation services are shown in Table 3 .
Patients (from both Hospital A and Hospital B) who received palliative care consultation services (N ¼ 73) received an average of 3.6 visits during the duration of consultation, most of which were from the physician (Hospital A) or palliative care service nurse (Hospital B). (At Hospital A, one patient was seen by a palliative care NP while the remainder were seen by one of the palliative care MDs. At Hospital B all of the visits were performed by the palliative care nurse as that facility did not have palliative care physicians on service.) Nearly 40% of patients received social work services and approximately 30% received services from a pastoral care provider; among palliative care service recipients, none had documentation of services from the palliative care team psychologist. Details of the number and multidisciplinary composition of palliative care provider visits are shown in Table 4 .
Discussion
This study provides insight into patterns of palliative care consultation service referral and delivery in a large sample of potentially dying and non-surviving patients from a variety of specialty ICU units and for whom we have over 15,000 patient days of care quality outcome data. Patients in our sample had a high prevalence of pain, heavy sedation, restraint and ICU-acquired a Patient data was collected for up to 28 days of the ICU stay.
Table 2
Reasons for consult and referring physician specialty and role. * Sum is >100% as multiple reasons for consult could be chosen. pressure ulcers. And while this study did not attempt to capture information about primary (non-consultative) palliative care efforts, we observed a very low rate of referral to the sub-specialty palliative care service, with consultation typically occurring late in the course of the ICU stay. Other studies of palliative care referral patterns in hospitalized patients show similarly low rates of consultation among patients at high risk of dying or with unmet palliative care needs. Greener and colleagues report an overall palliative care consultation rate of 6% among hospitalized heart failure patients; and although they did not report the consultation rate for those in ICU, they did report a significantly greater odds of consultation (OR ¼ 2.5) for those who had an ICU stay. 25 Baldwin and colleagues, in a study of 288 older adult ICU survivors, reported that 88% of patients had at least one palliative care need, while only 6 (2.6%) had received a palliative care consultation while hospitalized. 37 Efforts by individuals engaged in research, practice, and quality improvement 22, 38, 39 are ongoing to transform care for ICU patients, making it more patient-centered. However, in our findings, the majority of palliative care consultations were not made to directly address the burden of ICU care, but to clarify goals of care. This is reflective of what Bishop and colleagues describe as a "bifurcated" model, where patients traverse one of two mutually exclusive tracks, either the "cure" track or the "care" track. 40 This pattern persists even though risk of dying can be known with some accuracy. In our study, the APACHE III score at 24 h after ICU admission was a fairly good predictor of high risk of dying d only 52 of the 230 non-survivors in our sample fell below the APACHE-III threshold for high risk of dying. Our findings suggest it is possible to identify a priori many of those individuals who face a high risk of having unmet palliative care needs or experiencing poor quality of dying, providing an opportunity for intervention. Receipt of palliative care is the established standard for all ICU patients, 22, 41 and is of particular importance to patients at high risk of dying, along with their family members. Screening for unmet palliative care needs is one means of reaching this goal; however, using current screening tools and triggers, Hua and colleagues estimate conservatively, that 1 in 7 ICU patients would meet criteria for a palliative care consultation. Therefore, providing sub-specialty palliative care for those meeting criteria is simply not feasible given the current availability of specialty palliative care providers, and future needs for specialty palliative care providers will far outstrip the supply. 42 Furthermore, a recent trial that utilized palliative care providers to conduct family meetings for ICU patients with chronic critical illness did not result in improved outcomes for family members. 43 Strategies which seek to improve ICU care through the integration of palliative care principles and practices into the culture of care within the ICU have been recommended. 16 Integrating palliative care strategies into the routine bedside care provided by nurses, physicians and other allied health professionals has the potential to benefit a greater number of patients and reach them earlier in the ICU stay. Such an approach may be the most feasible and effective means to address unmet palliative care needs for this patient population and to positively impact the quality of dying for those that do not survive hospitalization. We must acknowledge several limitations to this study. Data on patient outcomes were abstracted from clinical documentation, the validity and reliability of which cannot be absolutely determined. The models of palliative care service delivery differed between the two clinical sites; and over the course of data collection, each site experienced programmatic changes in its palliative care program. For example, the health system formed a system-wide institute in 2011 to increase the capacity of health system hospitals to provide high-quality palliative care through education and expertise and support. Currently hospital B's palliative care program is staffed in a fashion similar to that of Hospital A. Furthermore, this secondary analysis did not capture palliative care that was provided by nonspecialists in the course of everyday care. In addition, both clinical sites were part of the same health system, which may limit the generalizability of the findings. Finally, because the parent study excluded patients who did not have sustained wakefulness during mechanical ventilation, this is a biased sample and may limit the generalizability of findings to all patients who may be dying.
These findings demonstrate the low frequency and late timing of sub-specialty palliative care consultation in a large, clinically diverse sample of ICU patients who were at high risk of dying or who died. Furthermore, the findings suggest a low rate of consultation for psychological support, pain and symptom management, or spiritual support. Given that the prevalence of pain and other distressing symptoms is known to be high for this population, new care delivery models are needed to bring the full array of palliative care practices to these patients, earlier in the course of the ICU stay. 
